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(54) TREATMENT APPARATUS AND ITS USAGE METHOD 

(5 7) Abstract: 

PURPOSE: To remove an electric charge from the back of an 
object to be treated by installing a switch means for grounding 
a push-up pin and a lower-part electrode before the object is 
pushed up after the object has been treated, 
i CONSTITUTION: After a plasma treatment has been finished, 
a switch 50 for a power supply is turned off, the application of 
a high-frequency voltage to a lower-part electrode 28 is 
stopped, and the generation of a plasma is stopped. A switch 
means 54 for grounding is turned on, and the lower-part 
electrode 28 and push-up pins 58 are grounded via power- 
supply line 48 and a power- supply plate 46. An air cylinder 
14 for up-and-down drive is driven, the individual push-up 
pins 58 are raised, four corners on the back of an LCD 
substrate S are brought into contact with tip parts of pin bodies 
60, and the LCD substrate S is pushed up as a whole. At this 
time, when the LCD substrate S is separated from the lower- 
part electrode 28, an electric charge is generated in the LCD 
substrate S due to an exfoliation electrification phenomenon. 
However, the generated electric charge immediately escapes 
via the push-up pins 58 which are grounded, and it is possible to restrain the LCD substrate S from 
being electrified. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the processor which the plurality made possible by frequent appearance towards said 
installation side side from said installation base side pushes up at the time of carrying in and taking out 
of said processed object, and supported said processed object by the pin while having the installation 
base which lays the processed object which consists of a dielectric on an installation side The 
processor which is after processing of said processed object and is characterized by constituting so that 
it may have a switching means for touch-down for grounding said push raising pin, before pushing up 
said processed object by said push raising pin. 

[Claim 2] The processor according to claim 1 characterized by connecting with said installation base 
possible [ turning on and off of the RF generator for plasma generating ]. 

[Claim 3] Said switching means for touch-down is a processor according to claim 1 or 2 characterized 
by constituting so that said switching means for touch-down may turn on before being prepared in said 
push raising pin, said push raising pin's going up and this tip's contacting said processed object. 
[Claim 4] In the operation of the processor made as [ take / perform predetermined processing to the 
processed object which consists of a dielectric laid on the installation side of the installation base of 
the processing interior of a room, and the plurality which penetrates said installation base pushes up, 
push up by the pin, and ] Operation of the processor characterized by constituting so that said 
switching means for touch-down may be turned ON and said push raising pin may be grounded before 
it establishes the switching means for touch-down for grounding said push raising pin and said push 
raising pin contacts said processed object. 

[Claim 5] Said processing is the operation of the processor according to claim 4 which is plasma 
treatment and is characterized by constituting so that impression of the high-frequency voltage for 
plasma generating may be stopped in advance of the touch-down of said push raising pin. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the processor which performs plasma etching and 

membrane formation processing to a glass substrate etc., and its operation. 

[0002] 

[Description of the Prior Art] In order to perform plasma-etching processing and membrane formation 
processing to front faces, such as a LCD substrate which consists of a semi-conductor wafer or glass, 
generally, various kinds of processors are known. Here, taking the case of plasma treatment equipment, 
it explains as equipment for performing plasma treatment to the LCD substrate front face which 
consists of glass which is a dielectric. 

[0003] Drawing 5 shows the outline block diagram of the conventional plasma treatment equipment 
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for LCD substrates, rectangle-like the up electrode 4 and the lower electrode 6 counter in parallel in 
the processing room 2, this kind of processor is arranged, and the LCD substrate S of the shape for 
example, of a rectangle is laid on the susceptor as a lower electrode 6. And if it is in either the above- 
mentioned up electrode 4 or the lower electrode 6 and the example of illustration, RF generator 10 for 
plasma generating is connected to the lower electrode 6 through the open/close switch 8 for plasma 
impression, and the plasma will be generated among two poles with the high-frequency voltage from 
this power source. 

[0004] Moreover, four corners of the lower electrode 6 are made to penetrate this, plurality pushes up, 
the pin 12 is formed in the vertical direction possible [ frequent appearance ], and each pin 12 moves 
up and down in common by the air cylinder 14 for a vertical drive, therefore — this — it pushes up, and 
you move a pin 12 up and down, make it go up and down the LCD substrate S, and the LCD substrate 
S is delivered between the conveyance arms 16. That is, in carrying in a LCD substrate into the 
processing room 2, the LCD substrate S is loaded and pushed up into the processing room 2 with the 
conveyance arm 16, a pin 12 is raised, and it thrusts up the LCD substrate S. And after evacuating the 
conveyance arm 16, it pushes up, a pin 12 is dropped and the LCD substrate S is laid on the lower 
electrode 6. 

[0005] On the other hand, in taking out the LCD substrate S after processing, it performs actuation 
contrary to the above. That is, the LCD substrate S is delivered to a conveyance arm side by pushing 
up and raising a pin 12 by thrusting up the LCD substrate [ finishing / processing ] S, making the 
conveyance arm 16 invade under the LCD substrate S in this condition, pushing up, and dropping a 
pin 12. And the unload of the LCD substrate S is carried out by evacuating the conveyance arm 16 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, generally, polarization is produced according 
to the intermolecular force by contact, in contact between metals, contact of a metal and an insulator, 
and contact to a metal and a semi-conductor, when these exfoliate, a kind of decomposition reaction 
arises, and it is already known that electrification development, i.e., an exfoliation electrification 
phenomenon, will arise into the part which carries out depolarization completely and does not go out. 
[0007] However, also in case the LCD substrate [ finishing / the above-mentioned processing ] S is 
pushed up and it thrusts up from the lower electrode 6 by the pin 12, exfoliation electrification will 
arise between the top face of the lower electrode 6, and the inferior surface of tongue of the LCD 
substrate S, and a charge will arise on the inferior surface of tongue of the LCD substrate S. Moreover, 
such an exfoliation electrification phenomenon was pushed up and was produced not only at the time 
of the pressure from below by the pin but at the time of delivery of the LCD substrate in the middle of 
conveyance. For this reason, there was a problem of the particle leading to the defect of a product 
adhering to the LCD substrate S, or making destruction of the component itself formed in the LCD 
substrate when there were many charges produce. 

[0008] Moreover, on the property of a product, although high transparency was required, when the 
charge arose on the inferior surface of tongue of the LCD substrate S as mentioned above, residual gas 
and the reaction by-product after etching stuck to the substrate rear face, and membranes were formed, 
for example, and the LCD substrate had the trouble of spoiling the transparency of a substrate. The 
membrane formation on this rear face of a substrate cannot be removed at a subsequent washing 
process depending on a class, either, but fundamental solution is desired. Although exhausting residual 
gas completely after processing is also considered in order to lose the membrane formation 
development on this rear face of a substrate, it is not realistic from requiring much time amount by full 
exhaust air in this case, and producing the fall of a throughput. Such an exfoliation electrification 
phenomenon is a problem peculiar to a LCD substrate it is satisfactory to a semi-conductor wafer, in 
today when the LCD display was enlarged today and the LCD substrate also became large to about 
30cmx40cm, it appears notably, and early stage solution is desired. 

[0009] This invention is originated paying attention to the above troubles that this should be solved 
effectively. The purpose of this invention is to offer the processor which can miss the charge of the 
rear face of a processed object, and its operation. 
[0010] 
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[Means for Solving the Problem] In order that this invention may solve the above-mentioned trouble 
In the processor which the plurality made possible by frequent appearance towards said installation 
side side from said installation base side pushes up at the time of carrying in and taking out of said 
processed object, and supported said processed object by the pin while having the installation base 
which lays the processed object which consists of a dielectric on an installation side It is after 
processing of said processed object, and before pushing up said processed object by said push raising 
pin, it has a switching means for touch-down for grounding said push raising pin 
[0011] 

[Function] Since this invention was constituted as mentioned above, etching processing of the 
processed object which was laid on the installation side of an installation base and which consists of a 
dielectric will be carried out by the plasma etc. And in taking out a processed object [ finishing / 
processing ], after turning off the RF generator for for example, plasma generating, it grounds each 
push raising pin by closing the switching means for touch-down. Then, by pushing up and raising a 
pin, a processed object is pulled apart from an installation base and this is pushed up. Although a 
charge arises by exfoliation electrification development in the rear face of a processed object at the 
time of this pulling apart, this charge will be pushed up immediately, it will escape to a gland through 
a pin, and a processed object can prevent that it will be in an electrification condition for a lone time 
[0012] 

[Example] An example of the processor concerning this invention and its operation is explained to it, 
referring to an accompanying drawing to below. The sectional view showing an example of the 
processor which drawing 1 requires for this invention, and drawing 2 are enlarged drawings which are 
used with the equipment shown in drawing 1 and in which pushing up and showing the structure of a 
pin. In this example, it explains taking the case of a plasma etching system as a processor. 
[0013] The plasma etching system 18 as a processor has the processing container 20 which consists of 
abbreviation rectangle-like the aluminum or stainless steel with which opening of the lower limit 
section was carried out, and this lower limit opening 12 is attached possible [ sealing of the substrate 
22 which consists of aluminum ] so that it may illustrate. When using aluminum as a processing 
container 20, alumite processing is performed to the front face as corrosion resistance processing. 
[0014] The inside of this processing container 20 is sealed as mentioned above, and is constituted as a 
processing room 24, and the up electrode 26 and the lower electrode 28 as an installation base which 
were made to counter the upper and lower sides of this processing room 24, and were made in parallel 
are arranged. It is set as about 80mm between these upper parts and the lower electrode 26, and 28. 
[0015] Besides, installation base 28A which is a front face consists of aluminum by which alumite 
processing was carried out, and the section electrode 26 functions also as a supply header 30 of the 
raw gas with which the whole was made by the shape of a container. Therefore, the gas supply line 32 
is connected to gas supply opening 30A of the supply header 30, and it is CF4 as raw gas in this gas 
supply line 32. And 02 It connects in common, respectively and the sources 34 and 36 of raw gas 
stored, respectively control a flow rate by the 1st and 2nd flow control valves 38 and 40 like a 
massflow controller, respectively. Moreover, all over the inferior surface of tongue of the up electrode 
26, many blow-of-gas holes 42 which pass in the supply header 30 are formed, and raw gas is spouted 
towards the processing room 24. 

[0016] The above-mentioned lower electrode 28 consists of tabular aluminum by which alumite 
processing was carried out by the thickness whose front face of installation side 28 A is about 40 
micrometers, and the LCD (Liquid Crystal Display) substrate S of 40cmx30cm magnitude will be laid 
in this front face as a processed object which consists of a dielectric. While this lower electrode 28 is 
fixed through the insulator 44 which consists of ceramics etc. on the above-mentioned substrate 22, 
the electric supply plate 46 is attached in the inferior surface of tongue of this lower electrode 28. The 
feeder 48 which it changed into the insulating condition connects with 13.56MHz RF generator 52 for 
plasma generating through the switch 50 for electric supply, and by impressing high-frequency voltage 
to the lower part [ power source / this ] electrode 28, this electric supply plate 46 is constituted so that 
the plasma may be stood between two electrodes. 

[0017] The switching means 54 for touch-down by which it is characterized [ of this invention ] is 
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connected to juxtaposition to the above-mentioned switch 50 for electric supply, and by closing this 
switching means 54 if needed, it is constituted so that the lower electrode 28 can be made into the 
potential of a gland. Moreover, the whole inferior-surface-of-tongue abbreviation for the substrate 22 
which consists of aluminum is covered, the RF shielding plate 56 is formed, and this, the flowing 
above-mentioned substrate 22, and the processing container 20 are grounded by grounding this 
shielding plate 56. 

[0018] And the plurality for pushing up this pushes up at the time of the load unload of the above- 
mentioned LCD substrate S, and the pin 58 is formed in the lower part of the above-mentioned lower 
electrode 28 at it. this — it pushes up, and the pin 58 is formed in four corners of the lower electrode 28, 
and supports four corners of a LCD substrate by four points. As shown also in drawing 2 , since [ this ] 
the pin 58 has the body 60 of a pin whose diameter which consists of conductors, such as aluminum, is 
about 5mm by pushing up and the tip of this body 60 of a pin contacts the rear face of the LCD 
substrate S, while being fabricated in the shape of the spherical surface, the base 62 whose diameter 
was expanded is established in the lower limit section. 

[0019] This body 60 of a pin is constituted so that only the die length [ move / and / to the pin 
insertion hole 62 formed in the above-mentioned lower electrode 28 by penetrating drawing Nakagami 
down / it / in the state of loosely fitting ] which needs that tip can be projected more nearly up than the 
top face of the lower electrode 28. Therefore, rather than the body 60 of a pin, the cross-section 
configuration is made greatly slightly and the above-mentioned pin insertion hole 62 moves up and 
down by non-contact to the above-mentioned lower electrode 28 while the diameter of the lower part 
is expanded. 

[0020] while the auxiliary rod 64 which becomes the base 62 of this body 60 of a pin from the 
conductor prolonged caudad is connected — the lower limit section of this auxiliary rod 64 — the 
insulators 66, such as Teflon, — minding — actuation of the air cylinder 14 (refer to drawing 1 ) for a 
vertical drive — it connects with the pestle 68. this actuation — it connects with each four push raising 
pins 58 in common, and a pestle 68 moves each pin 58 up and down to coincidence by one air cylinder 
14 for a vertical drive. 

[0021] Usually, the bellows 70 of the shape of bellows which consists of a metal in order to sever the 
free passage between these [ these ] since it will push up, the lower part of a pin 58 will be exposed to 
the ambient atmosphere of ordinary pressure, it will push up to this and the upper processing room 24 
of a pin 58 will be in a vacua is used. That is, this bellows 70 is held possible [ telescopic motion ] in 
the bellows hold box 74 which consists of an approximate circle barrel-like metal airtightly connected 
to the lower limit section of the above-mentioned pin insertion hole 60 through the seal members 72, 
such as an O ring. In this bellows 70, the above-mentioned auxiliary rod 64 is opened for free passage, 
and while the upper limit of bellows 70 is airtightly connected to the base 62 of the above-mentioned 
body 60 of a pin, the lower limit of bellows 70 is airtightly attached through the metal auxiliary 
member 76 and metal O ring 78 at the pars basilaris ossis occipitalis of the bellows hold box 74. 
Moreover, the lower electrode 28 and the body 60 of a pin have flowed through the bellows hold box 
74, the metallic auxiliary member 76, and bellows 70, and they are constituted so that it may become 
same electric potential electrically. 

[0022] Therefore, it is constituted so that it pushes up, and it may push up, severing the free passage of 
the ordinary pressure ambient atmosphere of the lower part of a pin 58, and the inside of the 
processing room 24 and vertical movement of a pin 58 may be permitted according to an operation of 
this bellows 70. Moreover, the insertion hole 80 which inserts in the above-mentioned auxiliary rod 64 
is formed in the pars basilaris ossis occipitalis of the above-mentioned bellows hold box 74, and the 
linear guide 82 for guaranteeing straight-line vertical motion of the above-mentioned auxiliary rod 64 
is attached in this pars basilaris ossis occipitalis. 

[0023] On the other hand, the focal ring 84 which centralizes the plasma on the LCD substrate S is 
formed in the periphery section of the above-mentioned lower electrode 28. Moreover, GETOBEN 86 
opened and closed at the time of the load unload of the LCD substrate S and the exhaust pipe 88 
connected to the vacuum pump which is not illustrated are connected to the side attachment wall of the 
processing container 20. And actuation of the above-mentioned air cylinder 14 for a vertical drive, the 
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switch 50 for electric supply, the switching means 54 for touch-down and the 1st and 2nd flow control 
valves 38, and 40 grades is controlled by the control section 90 which consists of a microcomputer. 
[0024] Next, the operation of this invention is explained based on the above-mentioned example of 
equipment constituted as mentioned above. Drawing 3 is drawing showing the flow of the taking-out 
process after LCD substrate processing. First, GETOBEN 86 prepared in the flank of the processing 
container 20 is opened, the LCD substrate S supported by the conveyance arm 16 is carried in in the 
processing container 20, and this is located above the lower electrode 28. And by driving the air 
cylinder 14 for a vertical drive, each push raising pin 58 is raised, four corners of the LCD substrate S 
are thrust up at the tip, and delivery from the conveyance arm 1 6 is performed. 

[0025] Next, after evacuating a conveyance arm, when it drops each push raising pin 58 and the body 
60 of a pin is located below the front face of the lower electrode 28, the LCD substrate S will be laid 
in installation side 28A of the installation base 28 which is a lower electrode. 

[0026] Next, by driving a vacuum pump, vacuum suction of the inside of the processing container 20 
is carried out through an exhaust pipe 88, and the LCD substrate S is carried in into the processing 
container 20 from a load lock chamber, and raw gas 4 predetermined [ the sources 34 and 36 of raw 
gas to ], for example, CF, And 02 respectively - 300SCCM(s) - and it supplies 85 SCCMs at a time, 
and the inside of the processing container 20 is maintained, predetermined pressure, for example, 
350mTorr extent. And by turning on the switch 50 for electric supply, high-frequency voltage is 
impressed to the lower electrode 28 from RF generator 52 for plasma generating, and the plasma is 
stood to the processing room 24 between the up electrode 26 and the lower electrode 28, for example, 
etching processing is performed. At this time, the power supplied from RF generator 52 is about 
1500W. 

[0027] Thus, if plasma-etching processing is completed, it will shift to the taking-out process of the 
LCD substrate shown in drawing 3 . At this process, since exfoliation electrification development 
arises in case the LCD substrate 28 is thrust up from the lower electrode 28, in order to control this 
effect as much as possible, it precedes pushing up and pushes up, and a pin 58 and the lower electrode 
28 are grounded. 

[0028] That is, first, after plasma treatment is completed in SI in drawing 3 , the switch 50 for electric 
supply is turned off, impression of the high-frequency voltage to the lower electrode 28 is refused, and 
generating of the plasma is stopped. And only predetermined time amount continues vacuum suction 
and exhausts residual gas and the reaction by-product in the processing container 20 above to some 
extent. 

[0029] Next, in S2, the switching means 54 for touch-down is turned on, and the lower electrode 28 is 
grounded through a feeder 48 and the electric supply plate 46. In this case, since it has flowed in the 
lower electrode 28 through the auxiliary member 76 and bellows 70 which pushed up and formed the 
body 60 of a pin made from the aluminum of a pin 58 in this metallic bellows hold box 74 and bottom 
circles side, the body 60 of a pin also serves as ground potential at the lower electrode 28 and 
coincidence. In addition, it insulates electrically the air cylinder 14 side with the insulator 66 formed in 
this lower limit, and an RF generator does not short-circuit the auxiliary rod 66 which it becomes this 
and same electric potential since this body 60 of a pin has flowed with the lower electrode 28 at the 
time of impression of high-frequency voltage, and plasma discharge does not arise among these, and is 
connected to the body 60 of a pin. 

[0030] thus, the thing for which the air cylinder 14 for a vertical drive will be driven in S3 if it pushes 
up and the touch-down of a pin 58 and the lower electrode 28 is completed next — actuation — each 
push raising pin 58 is raised through a pestle 68, as shown in S4, four corners of the rear face of the 
LCD substrate S are contacted at the tip of the body 60 of a pin by this, and the whole LCD substrate S 
is pushed up. Although it faces that the LCD substrate S separates from the lower electrode 28 and a 
charge arises by exfoliation electrification development in the LCD substrate S at this time, it will 
push up, and will be immediately missed through a pin 58, and the generated charge becomes possible 
[ the thing which is grounded and which control electrification of the LCD substrate S ]. In this case, 
in pushing up and forming a pin 58 with aluminum, in order to secure conductivity with the LCD 
substrate S etc., it is made not to perform alumite processing to the contact section with the substrate at 
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the tip of a pin, and a contact part with pedestal material. 

[0031] Moreover, since lower electrode 28 the very thing is also beforehand grounded in this case, the 
amount of the charge itself which the LCD substrate S pushes up and is sometimes produced at the 
rear face of the LCD substrate S can also be controlled, and electrification of the LCD substrate S can 
be controlled further. In addition, when the recess of the charge of the LCD substrate S is not fully 
performed in this case, push up and the number of pins 58 is made to increase, and it is made to 
distribute equally superficially and you may make it prepare this. 

[0032] Thus, it can also be prevented that the component of a LCD substrate front face is destroyed 
with the charge of electrification, without particle adhering to this substrate itself by controlling 
electrification of the LCD substrate S. Furthermore, it can also be prevented that residual gas and the 
reaction by-product which are ionized adhere to a substrate rear face, and also form membranes from 
the LCD substrate S not being charged, and that can control and the transparency of a LCD substrate 
spoils. 

[0033] Thus, if push raising of the LCD substrate S is completed, a conveyance arm will be made to 
invade under the LCD substrate S which opened GETOBEN 86 and was pushed up in S5, then, the air 
cylinder 14 for a vertical drive will be driven in S6, and each push raising pin 58 will be dropped. 
Then, it pushes up, and the LCD substrate S currently supported at the tip of a pin 58 is received and 
passed to a conveyance arm side. And the unload of the LCD substrate [ finishing / processing ] S will 
be carried out by evacuating a conveyance arm from the inside of the processing room 24 in S7. 
Henceforth, an unsettled LCD substrate will be loaded and processed similarly. 
[0034] Thus, in this example, a LCD substrate [ finishing / processing ] can be pushed up, it can 
precede pushing up from the lower electrode 28 by the pin 58, this thing [ that originate in an 
exfoliation electrification phenomenon and the rear face of a LCD substrate is charged since it pushes 
up and was made to ground a pin 58 and the lower electrode 28 ] can be prevented, and it can prevent 
that the various troubles accompanying electrification occur. Moreover, this kind of equipment can be 
carried out easily, without adding a large design change to the conventional processor only by 
establishing the switching means 54 for touch-down. 

[0035] In addition, although an air cylinder 14 is driven and pushed up and the rise of a pin was started 
after having turned ON the switching means 54 for touch-down, pushing up with the lower electrode 
and grounding both the pins 58, if it was in the above-mentioned example, it is not limited to this, for 
example, pushes up, and the switching means for touch-down is prepared in a pin 58, it pushes up, and 
you may make it ground this in the middle of a rise of a pin. 

[0036] Drawing 4 is drawing showing the configuration which operates as mentioned above. The 
switching means 54 for touch-down Metallic movable contact piece 54A which was pushed up and 
was prepared in the lower limit section of the metallic auxiliary rod 64 of a pin 58, Make it located in 
the small upper part of this movable contact piece 54A, and it is constituted by metallic fixed contact 
piece 54B attached and fixed to the above-mentioned RF shielding plate 56. If this auxiliary rod 64 
goes up, the lower electrode 28 which the above-mentioned movable contact piece 54A and fixed 
contact piece 54B contact, and flows through the above-mentioned body 60 of a pin and this can be 
grounded. In this case, the distance LI between movable contact piece 54 A before actuation and fixed 
contact piece 54B is set up smaller than the distance L2 between the upper limit of the body 60 of a 
pin, and the top face of the lower electrode 28. When pushing up and raising a pin 58, first, movable 
contact piece 54A and fixed contact piece 54B contact, the body 60 of a pin is grounded and the tip of 
the body 60 of a pin contacts the rear face of the LCD substrate S after that. In addition, since it pushes 
up after contact of both the contact pieces 54 A and 54B and a rise of a pin 58 is permitted, at least as 
for one side of both [ these ] the contact pieces 54 A and 54B, flexibility has been given. Since it can 
carry out by a control section's 90 not performing the switching action of the switching means 54 for 
touch-down, only pushing up, and making it rise-and-fall actuation of a pin 58 interlocked with 
according to such a configuration, control becomes easy. 

[0037] Moreover, after not being limited to this, but pushing up and a pin 58 and the LCD substrate S 
contacting, both the contact pieces 54A and 54B are contacted, and you may make it ground a pin 58 
in this example, although it pushes up, and movable contact piece 54A and fixed contact piece 54B are 
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contacted in advance of contact to a pin 58 and the LCD substrate S, it pushes up and the pin 58 was 
grounded. In this case, although it is thought that the amount of the charge generated according to an 
exfoliation electrification phenomenon increases more slightly than a previous example, since the 
charge generated also in this case is grounded soon, is pushed up after this and escapes immediately 
through a pin 58, it can demonstrate a previous example and the same operation effectiveness as 
abbreviation. 

[0038] Moreover, when so large that the charge generated in this example discharges, even if it is, 
since it will generate but [ not when it pushes up and a pin 58 and the LCD substrate S contact ] when 
both the contact pieces 54A and 54B contact, this discharge phenomenon does not give DAMEDO to 
the LCD substrate S. 

[0039] Although the case where the RF generator for plasma generating was impressed to the lower 
electrode 28 was explained if it was in the above example, also when it is not limited to this but 
impresses the high-frequency voltage for plasma generating to the up electrode 26, of course, it can 
apply. In this case, it usually constitutes so that a lower electrode and the alumite coat which pushes up 
and is usually formed at the tip of the body 60 of a pin of a pin 58 in order to improve a flow with the 
rear face of a LCD substrate, since it pushes up and the pin 58 is always grounded may be removed. 
[0040] Moreover, of course, all can be applied about the processed object which is not limited to a 
rectangle-like thing as a LCD substrate, for example, consists of dielectrics, such as the Xtal (quartz) 
wafer. Furthermore, this invention is not limited to a plasma etching system, but can be applied like 
other processors, such as an ion plating system and a CVD system 
[0041] 

[Effect of the Invention] As explained above, according to the processor of this invention, and its 
operation, the operation effectiveness which was excellent as follows can be demonstrated. Since it 
preceded pushing up, and pushes up and was made to ground a pin and a lower electrode, the charge 
of a processed object produced on a processed object according to an exfoliation electrification 
phenomenon can be missed immediately. Therefore, it can abolish it not only can preventing 
destruction of a component beforehand with the adhesion and the charge of particle leading to the 
defect of a product, but also preventing adhesion of residual gas or a reaction by-product, and spoiling 
transparency. & 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the processor which performs plasma etching and 
membrane formation processing to a glass substrate etc., and its operation. 



PRIOR ART 

[Description of the Prior Art] In order to perform plasma-etching processing and membrane formation 
processing to front faces, such as a LCD substrate which consists of a semi-conductor wafer or glass 
generally, various kinds of processors are known. Here, taking the case of plasma treatment equipment 
it explains as equipment for performing plasma treatment to the LCD substrate front face which 
consists of glass which is a dielectric. 

[0003] Drawing 5 shows the outline block diagram of the conventional plasma treatment equipment 
for LCD substrates, rectangle-like the up electrode 4 and the lower electrode 6 counter in parallel in 
the processing room 2, this kind of processor is arranged, and the LCD substrate S of the shape for 
example, of a rectangle is laid on the susceptor as a lower electrode 6. And if it is in either the above- 
mentioned up electrode 4 or the lower electrode 6 and the example of illustration, RF generator 10 for 
plasma generating is connected to the lower electrode 6 through the open/close switch 8 for plasma 
impression, and the plasma will be generated among two poles with the high-frequency voltage from 
this power source. 
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[0004] Moreover, four corners of the lower electrode 6 are made to penetrate this, plurality pushes up, 
the pin 12 is formed in the vertical direction possible [ frequent appearance ], and each pin 12 moves 
up and down in common by the air cylinder 14 for a vertical drive, therefore « this — it pushes up, and 
you move a pin 12 up and down, make it go up and down the LCD substrate S, and the LCD substrate 
S is delivered between the conveyance arms 16. That is, in carrying in a LCD substrate into the 
processing room 2, the LCD substrate S is loaded and pushed up into the processing room 2 with the 
conveyance arm 16, a pin 12 is raised, and it thrusts up the LCD substrate S. And after evacuating the 
conveyance arm 16, it pushes up, a pin 12 is dropped and the LCD substrate S is laid on the lower 
electrode 6. 

[0005] On the other hand, in taking out the LCD substrate S after processing, it performs actuation 
contrary to the above. That is, the LCD substrate S is delivered to a conveyance arm side by pushing 
up and raising a pin 12 by thrusting up the LCD substrate [ finishing / processing ] S, making the 
conveyance arm 16 invade under the LCD substrate S in this condition, pushing up, and dropping a 
pin 12. And the unload of the LCD substrate S is carried out by evacuating the conveyance arm 16. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to the processor of this invention, and its 
operation, the operation effectiveness which was excellent as follows can be demonstrated. Since it 
preceded pushing up, and pushes up and was made to ground a pin and a lower electrode, the charge 
of a processed object produced on a processed object according to an exfoliation electrification 
phenomenon can be missed immediately. Therefore, it can abolish it not only can preventing 
destruction of a component beforehand with the adhesion and the charge of particle leading to the 
defect of a product, but also preventing adhesion of residual gas or a reaction by-product, and spoiling 
transparency. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, generally, polarization is produced according 
to the intermolecular force by contact, in contact between metals, contact of a metal and an insulator, 
and contact to a metal and a semi-conductor, when these exfoliate, a kind of decomposition reaction 
arises, and it is already known that electrification development, i.e., an exfoliation electrification 
phenomenon, will arise into the part which carries out depolarization completely and does not go out. 
[0007] However, also in case the LCD substrate [ finishing / the above-mentioned processing ] S is 
pushed up and it thrusts up from the lower electrode 6 by the pin 12, exfoliation electrification will 
arise between the top face of the lower electrode 6, and the inferior surface of tongue of the LCD 
substrate S, and a charge will arise on the inferior surface of tongue of the LCD substrate S. Moreover, 
such an exfoliation electrification phenomenon was pushed up and was produced not only at the time 
of the pressure from below by the pin but at the time of delivery of the LCD substrate in the middle of 
conveyance. For this reason, there was a problem of the particle leading to the defect of a product 
adhering to the LCD substrate S, or making destruction of the component itself formed in the LCD 
substrate when there were many charges produce. 

[0008] Moreover, on the property of a product, although high transparency was required, when the 
charge arose on the inferior surface of tongue of the LCD substrate S as mentioned above, residual gas 
and the reaction by-product after etching stuck to the substrate rear face, and membranes were formed, 
for example, and the LCD substrate had the trouble of spoiling the transparency of a substrate. The 
membrane formation on this rear face of a substrate cannot be removed at a subsequent washing 
process depending on a class, either, but fundamental solution is desired. Although exhausting residual 
gas completely after processing is also considered in order to lose the membrane formation 
development on this rear face of a substrate, it is not realistic from requiring much time amount by full 
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exhaust air in this case, and producing the fall of a throughput. Such an exfoliation electrification 
phenomenon is a problem peculiar to a LCD substrate it is satisfactory to a semi-conductor wafer, in 
today when the LCD display was enlarged today and the LCD substrate also became large to about 
30cmx40cm, it appears notably, and early stage solution is desired. 

[0009] This invention is originated paying attention to the above troubles that this should be solved 
effectively. The purpose of this invention is to offer the processor which can miss the charge of the 
rear face of a processed object, and its operation. 



MEANS 



[Means for Solving the Problem] In order that this invention may solve the above-mentioned trouble 
In the processor which the plurality made possible by frequent appearance towards said installation 
side side from said installation base side pushes up at the time of carrying in and taking out of said 
processed object, and supported said processed object by the pin while having the installation base 
which lays the processed object which consists of a dielectric on an installation side It is after 
processing of said processed object, and before pushing up said processed object by said push raising 
pin, it has a switching means for touch-down for grounding said push raising pin. 



OPERATION 



[Function] Since this invention was constituted as mentioned above, etching processing of the 
processed object which was laid on the installation side of an installation base and which consists of a 
dielectric will be carried out by the plasma etc. And in taking out a processed object [ finishing / 
processing ], after turning off the RF generator for for example, plasma generating, it grounds each 
push raising pin by closing the switching means for touch-down. Then, by pushing up and raising a 
pin, a processed object is pulled apart from an installation base and this is pushed up. Although a 
charge arises by exfoliation electrification development in the rear face of a processed object at the 
time of this pulling apart, this charge will be pushed up immediately, it will escape to a gland through 
a pin, and a processed object can prevent that it will be in an electrification condition for a long time. 



EXAMPLE 



[Example] An example of the processor concerning this invention and its operation is explained to it, 
referring to an accompanying drawing to below. The sectional view showing an example of the 
processor which drawing 1 requires for this invention, and drawing 2 are enlarged drawings which are 
used with the equipment shown in drawing 1 and in which pushing up and showing the structure of a 
pin. In this example, it explains taking the case of a plasma etching system as a processor. 
[0013] The plasma etching system 18 as a processor has the processing container 20 which consists of 
abbreviation rectangle-like the aluminum or stainless steel with which opening of the lower limit 
section was carried out, and this lower limit opening 12 is attached possible [ sealing of the substrate 
22 which consists of aluminum ] so that it may illustrate. When using aluminum as a processing 
container 20, alumite processing is performed to the front face as corrosion resistance processing. 
[0014] The inside of this processing container 20 is sealed as mentioned above, and is constituted as a 
processing room 24, and the up electrode 26 and the lower electrode 28 as an installation base which 
were made to counter the upper and lower sides of this processing room 24, and were made in parallel 
are arranged. It is set as about 80mm between these upper parts and the lower electrode 26, and 28. 
[0015] Besides, installation base 28A which is a front face consists of aluminum by which alumite 
processing was carried out, and the section electrode 26 functions also as a supply header 30 of the 
raw gas with which the whole was made by the shape of a container. Therefore, the gas supply line 32 
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is connected to gas supply opening 30A of the supply header 30, and it is CF4 as raw gas in this gas 
supply line 32. And 02 It connects in common, respectively and the sources 34 and 36 of raw gas 
stored, respectively control a flow rate by the 1st and 2nd flow control valves 38 and 40 like a 
massflow controller, respectively. Moreover, all over the inferior surface of tongue of the up electrode 
26, many blow-of-gas holes 42 which pass in the supply header 30 are formed, and raw gas is spouted 
towards the processing room 24. 

[0016] The above-mentioned lower electrode 28 consists of tabular aluminum by which alumite 
processing was carried out by the thickness whose front face of installation side 28A is about 40 
micrometers, and the LCD (Liquid Crystal Display) substrate S of 40cmx30cm magnitude will be laid 
in this front face as a processed object which consists of a dielectric. While this lower electrode 28 is 
fixed through the insulator 44 which consists of ceramics etc. on the above-mentioned substrate 22, 
the electric supply plate 46 is attached in the inferior surface of tongue of this lower electrode 28. The 
feeder 48 which it changed into the insulating condition connects with 13.56MHz RF generator 52 for 
plasma generating through the switch 50 for electric supply, and by impressing high-frequency voltage 
to the lower part [ power source / this ] electrode 28, this electric supply plate 46 is constituted so that 
the plasma may be stood between two electrodes. 

[0017] The switching means 54 for touch-down by which it is characterized [ of this invention ] is 
connected to juxtaposition to the above-mentioned switch 50 for electric supply, and by closing this 
switching means 54 if needed, it is constituted so that the lower electrode 28 can be made into the 
potential of a gland. Moreover, the whole inferior-surface-of-tongue abbreviation for the substrate 22 
which consists of aluminum is covered, the RF shielding plate 56 is formed, and this, the flowing 
above-mentioned substrate 22, and the processing container 20 are grounded by grounding this 
shielding plate 56. 

[0018] And the plurality for pushing up this pushes up at the time of the load unload of the above- 
mentioned LCD substrate S, and the pin 58 is formed in the lower part of the above-mentioned lower 
electrode 28 at it. this — it pushes up, and the pin 58 is formed in four corners of the lower electrode 28, 
and supports four corners of a LCD substrate by four points. As shown also in drawing 2 , since [ this ] 
the pin 58 has the body 60 of a pin whose diameter which consists of conductors, such as aluminum, is 
about 5mm by pushing up and the tip of this body 60 of a pin contacts the rear face of the LCD 
substrate S, while being fabricated in the shape of the spherical surface, the base 62 whose diameter 
was expanded is established in the lower limit section. 

[0019] This body 60 of a pin is constituted so that only the die length [ move / and / to the pin 
insertion hole 62 formed in the above-mentioned lower electrode 28 by penetrating drawing Nakagami 
down / it / in the state of loosely fitting ] which needs that tip can be projected more nearly up than the 
top face of the lower electrode 28. Therefore, rather than the body 60 of a pin, the cross-section 
configuration is made greatly slightly and the above-mentioned pin insertion hole 62 moves up and 
down by non-contact to the above-mentioned lower electrode 28 while the diameter of the lower part 
is expanded. 

[0020] while the auxiliary rod 64 which becomes the base 62 of this body 60 of a pin from the 
conductor prolonged caudad is connected - the lower limit section of this auxiliary rod 64 — the 
insulators 66, such as Teflon, — minding — actuation of the air cylinder 14 (refer to drawing 1 ) for a 
vertical drive — it connects with the pestle 68. this actuation — it connects with each four push raising 
pins 58 in common, and a pestle 68 moves each pin 58 up and down to coincidence by one air cylinder 
14 for a vertical drive. 

[0021] Usually, the bellows 70 of the shape of bellows which consists of a metal in order to sever the 
free passage between these [ these ] since it will push up, the lower part of a pin 58 will be exposed to 
the ambient atmosphere of ordinary pressure, it will push up to this and the upper processing room 24 
of a pin 58 will be in a vacua is used. That is, this bellows 70 is held possible [ telescopic motion ] in 
the bellows hold box 74 which consists of an approximate circle barrel-like metal airtightly connected 
to the lower limit section of the above-mentioned pin insertion hole 60 through the seal members 72, 
such as an O ring. In this bellows 70, the above-mentioned auxiliary rod 64 is opened for free passage, 
and while the upper limit of bellows 70 is airtightly connected to the base 62 of the above-mentioned 
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body 60 of a pin, the lower limit of bellows 70 is airtightly attached through the metal auxiliary 
member 76 and metal O ring 78 at the pars basilaris ossis occipitalis of the bellows hold box 74. 
Moreover, the lower electrode 28 and the body 60 of a pin have flowed through the bellows hold box 
74, the metallic auxiliary member 76, and bellows 70, and they are constituted so that it may become 
same electric potential electrically. 

[0022] Therefore, it is constituted so that it pushes up, and it may push up, severing the free passage of 
the ordinary pressure ambient atmosphere of the lower part of a pin 58, and the inside of the 
processing room 24 and vertical movement of a pin 58 may be permitted according to an operation of 
this bellows 70, Moreover, the insertion hole 80 which inserts in the above-mentioned auxiliary rod 64 
is formed in the pars basilaris ossis occipitalis of the above-mentioned bellows hold box 74, and the 
linear guide 82 for guaranteeing straight-line vertical motion of the above-mentioned auxiliary rod 64 
is attached in this pars basilaris ossis occipitalis. 

[0023] On the other hand, the focal ring 84 which centralizes the plasma on the LCD substrate S is 
formed in the periphery section of the above-mentioned lower electrode 28. Moreover, GETOBEN 86 
opened and closed at the time of the load unload of the LCD substrate S and the exhaust pipe 88 
connected to the vacuum pump which is not illustrated are connected to the side attachment wall of the 
processing container 20. And actuation of the above-mentioned air cylinder 14 for a vertical drive, the 
switch 50 for electric supply, the switching means 54 for touch-down and the 1st and 2nd flow control 
valves 38, and 40 grades is controlled by the control section 90 which consists of a microcomputer. 
[0024] Next, the operation of this invention is explained based on the above-mentioned example of 
equipment constituted as mentioned above. Drawing 3 is drawing showing the flow of the taking-out 
process after LCD substrate processing. First, GETOBEN 86 prepared in the flank of the processing 
container 20 is opened, the LCD substrate S supported by the conveyance arm 16 is carried in in the 
processing container 20, and this is located above the lower electrode 28. And by driving the air 
cylinder 14 for a vertical drive, each push raising pin 58 is raised, four corners of the LCD substrate S 
are thrust up at the tip, and delivery from the conveyance arm 1 6 is performed. 

[0025] Next, after evacuating a conveyance arm, when it drops each push raising pin 58 and the body 
60 of a pin is located below the front face of the lower electrode 28, the LCD substrate S will be laid 
in installation side 28A of the installation base 28 which is a lower electrode. 

[0026] Next, by driving a vacuum pump, vacuum suction of the inside of the processing container 20 
is carried out through an exhaust pipe 88, and the LCD substrate S is carried in into the processing 
container 20 from a load lock chamber, and raw gas 4 predetermined [ the sources 34 and 36 of raw 
gas to ], for example, CF, And 02 respectively — 300SCCM(s) — and it supplies 85 SCCMs at a time, 
and the inside of the processing container 20 is maintained, predetermined pressure, for example, 
350mTorr extent. And by turning on the switch 50 for electric supply, high-frequency voltage is 
impressed to the lower electrode 28 from RF generator 52 for plasma generating, and the plasma is 
stood to the processing room 24 between the up electrode 26 and the lower electrode 28, for example, 
etching processing is performed. At this time, the power supplied from RF generator 52 is about 
1500W. 

[0027] Thus, if plasma-etching processing is completed, it will shift to the taking-out process of the 
LCD substrate shown in drawing 3 . At this process, since exfoliation electrification development 
arises in case the LCD substrate 28 is thrust up from the lower electrode 28, in order to control this 
effect as much as possible, it precedes pushing up and pushes up, and a pin 58 and the lower electrode 
28 are grounded. 

[0028] That is, first, after plasma treatment is completed in SI in drawing 3 , the switch 50 for electric 
supply is turned off, impression of the high-frequency voltage to the lower electrode 28 is refused, and 
generating of the plasma is stopped. And only predetermined time amount continues vacuum suction 
and exhausts residual gas and the reaction by-product in the processing container 20 above to some 
extent. 

[0029] Next, in S2, the switching means 54 for touch-down is turned on, and the lower electrode 28 is 
grounded through a feeder 48 and the electric supply plate 46. In this case, since it has flowed in the 
lower electrode 28 through the auxiliary member 76 and bellows 70 which pushed up and formed the 
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body 60 of a pin made from the aluminum of a pin 58 in this metallic bellows hold box 74 and bottom 
circles side, the body 60 of a pin also serves as ground potential at the lower electrode 28 and 
coincidence. In addition, it insulates electrically the air cylinder 14 side with the insulator 66 formed in 
this lower limit, and an RF generator does not short-circuit the auxiliary rod 66 which it becomes this 
and same electric potential since this body 60 of a pin has flowed with the lower electrode 28 at the 
time of impression of high-frequency voltage, and plasma discharge does not arise among these, and is 
connected to the body 60 of a pin. 

[0030] thus, the thing for which the air cylinder 14 for a vertical drive will be driven in S3 if it pushes 
up and the touch-down of a pin 58 and the lower electrode 28 is completed next — actuation — each 
push raising pin 58 is raised through a pestle 68, as shown in S4, four corners of the rear face of the 
LCD substrate S are contacted at the tip of the body 60 of a pin by this, and the whole LCD substrate S 
is pushed up. Although it faces that the LCD substrate S separates from the lower electrode 28 and a 
charge arises by exfoliation electrification development in the LCD substrate S at this time, it will 
push up, and will be immediately missed through a pin 58, and the generated charge becomes possible 
[ the thing which is grounded and which control electrification of the LCD substrate S ]. In this case, 
in pushing up and forming a pin 58 with aluminum, in order to secure conductivity with the LCD 
substrate S etc., it is made not to perform alumite processing to the contact section with the substrate at 
the tip of a pin, and a contact part with pedestal material. 

[0031] Moreover, since lower electrode 28 the very thing is also beforehand grounded in this case, the 
amount of the charge itself which the LCD substrate S pushes up and is sometimes produced at the 
rear face of the LCD substrate S can also be controlled, and electrification of the LCD substrate S can 
be controlled further. In addition, when the recess of the charge of the LCD substrate S is not fully 
performed in this case, push up and the number of pins 58 is made to increase, and it is made to 
distribute equally superficially and you may make it prepare this. 

[0032] Thus, it can also be prevented that the component of a LCD substrate front face is destroyed 
with the charge of electrification, without particle adhering to this substrate itself by controlling 
electrification of the LCD substrate S. Furthermore, it can also be prevented that residual gas and the 
reaction by-product which are ionized adhere to a substrate rear face, and also form membranes from 
the LCD substrate S not being charged, and that can control and the transparency of a LCD substrate 
spoils. 

[0033] Thus, if push raising of the LCD substrate S is completed, a conveyance arm will be made to 
invade under the LCD substrate S which opened GETOBEN 86 and was pushed up in S5, then, the air 
cylinder 14 for a vertical drive will be driven in S6, and each push raising pin 58 will be dropped. 
Then, it pushes up, and the LCD substrate S currently supported at the tip of a pin 58 is received and 
passed to a conveyance arm side. And the unload of the LCD substrate [ finishing / processing ] S will 
be carried out by evacuating a conveyance arm from the inside of the processing room 24 in S7. 
Henceforth, an unsettled LCD substrate will be loaded and processed similarly. 
[0034] Thus, in this example, a LCD substrate [ finishing / processing ] can be pushed up, it can 
precede pushing up from the lower electrode 28 by the pin 58, this thing [ that originate in an 
exfoliation electrification phenomenon and the rear face of a LCD substrate is charged since it pushes 
up and was made to ground a pin 58 and the lower electrode 28 ] can be prevented, and it can prevent 
that the various troubles accompanying electrification occur. Moreover, this kind of equipment can be 
carried out easily, without adding a large design change to the conventional processor only by 
establishing the switching means 54 for touch-down. 

[0035] In addition, although an air cylinder 14 is driven and pushed up and the rise of a pin was started 
after having turned ON the switching means 54 for touch-down, pushing up with the lower electrode 
and grounding both the pins 58, if it was in the above-mentioned example, it is not limited to this, for 
example, pushes up, and the switching means for touch-down is prepared in a pin 58, it pushes up, and 
you may make it ground this in the middle of a rise of a pin. 

[0036] Drawing 4 is drawing showing the configuration which operates as mentioned above. The 
switching means 54 for touch-down Metallic movable contact piece 54A which was pushed up and 
was prepared in the lower limit section of the metallic auxiliary rod 64 of a pin 58, Make it located in 
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the small upper part of this movable contact piece 54A, and it is constituted by metallic fixed contact 
piece 54B attached and fixed to the above-mentioned RF shielding plate 56. If this auxiliary rod 64 
goes up, the lower electrode 28 which the above-mentioned movable contact piece 54A and fixed 
contact piece 54B contact, and flows through the above-mentioned body 60 of a pin and this can be 
grounded. In this case, the distance LI between movable contact piece 54A before actuation and fixed 
contact piece 54B is set up smaller than the distance L2 between the upper limit of the body 60 of a 
pin, and the top face of the lower electrode 28. When pushing up and raising a pin 58, first, movable 
contact piece 54A and fixed contact piece 54B contact, the body 60 of a pin is grounded and the tip of 
the body 60 of a pin contacts the rear face of the LCD substrate S after that. In addition, since it pushes 
up after contact of both the contact pieces 54 A and 54B and a rise of a pin 58 is permitted, at least as 
for one side of both [ these ] the contact pieces 54A and 54B, flexibility has been given. Since it can 
carry out by a control section's 90 not performing the switching action of the switching means 54 for 
touch-down, only pushing up, and making it rise-and-fall actuation of a pin 58 interlocked with 
according to such a configuration, control becomes easy. 

[0037] Moreover, after not being limited to this, but pushing up and a pin 58 and the LCD substrate S 
contacting, both the contact pieces 54A and 54B are contacted, and you may make it ground a pin 58 
in this example, although it pushes up, and movable contact piece 54A and fixed contact piece 54B are 
contacted in advance of contact to a pin 58 and the LCD substrate S, it pushes up and the pin 58 was 
grounded. In this case, although it is thought that the amount of the charge generated according to an 
exfoliation electrification phenomenon increases more slightly than a previous example, since the 
charge generated also in this case is grounded soon, is pushed up after this and escapes immediately 
through a pin 58, it can demonstrate a previous example and the same operation effectiveness as 
abbreviation. 

[0038] Moreover, when so large that the charge generated in this example discharges, even if it is, 
since it will generate but [ not when it pushes up and a pin 58 and the LCD substrate S contact ] when 
both the contact pieces 54A and 54B contact, this discharge phenomenon does not give DAMEDO to 
the LCD substrate S. 

[0039] Although the case where the RF generator for plasma generating was impressed to the lower 
electrode 28 was explained if it was in the above example, also when it is not limited to this but 
impresses the high-frequency voltage for plasma generating to the up electrode 26, of course, it can 
apply. In this case, it usually constitutes so that a lower electrode and the alumite coat which pushes up 
and is usually formed at the tip of the body 60 of a pin of a pin 58 in order to improve a flow with the 
rear face of a LCD substrate, since it pushes up and the pin 58 is always grounded may be removed. 
[0040] Moreover, of course, all can be applied about the processed object which is not limited to a 
rectangle-like thing as a LCD substrate, for example, consists of dielectrics, such as the Xtal (quartz) 
wafer. Furthermore, this invention is not limited to a plasma etching system, but can be applied like 
other processors, such as an ion plating system and a CVD system. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 1] It is the sectional view showing an example of the processor concerning this invention. 
[Drawing 2] It is the enlarged drawing which is used in the processor shown in drawing 1 and in 
which pushing up and showing the structure of a pin. 

fDrawing 3] It is drawing showing the flow of the taking-out process of a processed object. 
[Drawing 4] It is the enlarged drawing which established the switching means for touch-down and in 
which pushing up and showing the structure of a pin. 

[Drawing 5] It is the outline block diagram showing the conventional processor. 

[Description of Notations] 

14 Air Cylinder for Vertical Drive 

1 6 Conveyance Arm 
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1 8 Plasma Etching System (Processor) 
20 Processing Container 
24 Processing Room 
26 Up Electrode 

28 Lower Electrode (Installation Base) 

28A Installation side 

50 Switch for Electric Supply 

52 RF Generator 

54 Switching Means for Touch-down 

58 Push Up and it is Pin. 

60 Body of Pin 

64 Auxiliary Rod 

66 Insulator 

70 Bellows 

74 Bellows Hold Box 

76 Metallic Auxiliary Member 

82 Linear Guide 

S LCD substrate (processed object which consists of a dielectric) 
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(3) 

3 

L C D^gl^Mft IT L C Dl«t)M^.tf 3 

0 cmX4 0 cmfiflE*-C**<^ofc^B^^T»4 

[0 0 0 9] *5SWtt, RJ:©«fc3fcB»££»BU 

[0 0 10] ^ 

[0 0 11] ^ 

1 0 ««31**««#* 6 51 SB 1/ £ nt 1¥ b ± 
£©g|*BbWrfc* *^#©«BfcttB«W«»fc 

***p#m> ««WiK:fcs c t*m±-rz> z. turn 

[0 0 12] 

Kwc«-5ffl«syio-«*^"r»fBH, 0 2 kmb 1 t 

[0 0 13] H^-TftiiKlfflaKlltUTO^XT 

So 

[0014] d©jft«»«2 0rt»4±aj©J:5te«Ha 



*SB¥7-7 42 3 1 

icttj*ifljs* , r¥SK:^an&±»««2 6 t.mmi*t 

T^mffi2 6, 2 8Htt«Atf8 OmmSaEfcR^Sn 
[0 0 15] 2 6tt, «ffiT&£*S#2 

*ofc«>fc, i»A^3 0O^MP 
3 0AlCB»X«IW3 23!«a«*nT*0, ^CQtfX 

**n*narat"*««i;tfxW3 4»« 3 e*«*n«i 

^0»**ljfetf*2 0«a«fi*3 8, 4 0l:i:D« 

ffl?L4 2##j83nT*D, «L^2 4 fclRjttTittSltf 

[0 0 16] ±IET^€ffi2 8tt, *HM2 S ACD^M 
tf«A«4 0 MmSflE<Z>jP*"C7^V-f HBl^nfci 

*«ffi&#fcbTWLtf 4 0 cmx 3 0 cmCO^^^O 
LCD (Liquid Crystal Displa 
y) SRSMlSWItl:^. u(Z)Titi2 8 

©Ta»Cttl&«*4 6*tBl0fftt6n*. 21©«««4 

6tt, «»ttttK>a:anfclMI*4 8KJ;DI&«fflX>f 
yf5 0*^LT^X7»tffl<OflABl 3. 5 6M 

Hz©»««««5 2fc«H«anT^t), r<D«B«ko 

0, BMBfc:/9XTSftT*±3fc««3nTV> 

So 

[0 0 17] ±WWt«X-f 0fc#bTtt*fc* 
430, ^SlCJ6SbT^CDX-f yffRfi 4*B&*il£ 

ijantv^. *&, 7;i^-*A«fco&***2 2<D 

*ji*rS±f2SS2 2Rl«L9*B2 o#wt3tx«. 

[0 0 18] *bT, ±ET«««2 8©T«K:tt, ± 
BLCDIKSOP-H • 7>n-H»K;Jin*lfU± 

£©#b±tfe>5 8ttT«««2 8®4BKKtt&*l 
T£D* LCD£«<D4W£4jftT£irr5<fc5Kfco 
TV^So ■2K'b*rJ:5fc:i©J¥b±tfK>5 8B, 

H©K>##6 0**l/TiD, ^CDtT>**6 0<£>ft 
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(4) 

5 

[0 0 19] 6 Ott, ±ET««S2 8tc: 

Tl^, *®fc«>* ±fHtf>}fil?L6 2fcfc T«**JfcS 
S *l"C V> * i # K 6 0 cfc 0 fe Vf K 
**<^nt*0> ±ET««8 2 8fc»LT#»ftil 

[0 0 2 0] dOlf>*#6 0<Bgffi6 2 KB, T2ffc 10 
LT±TI»lx7v'U>yi4 (Hi MR) cof^»+F 

L±«fe>5 8K*»c«*anr*o, l^o-tTfB 

[0 0 2 1] £CD}f b±tftr>5 8©T*»i*£E 

8©±^©»a*2 4«j|ffl««K:a*ct^6, ctt a? 

±EK>J»WL6 0©T*»fcOU >^»<B->-;i/«» 

7 2«*bT«*Jc»anfc«H«*Wfl!>*M±oa 
«^n-xjR#«7 4rtK#tiaRHEfcJKsans. £<o 
^d-X7 ortKtt±Emfi»6 4^iia5n, ^n- 

X7 0®±«tt±BK>**6 0Ol»6 2l:S«l:S 

tt7 6K«OU>^7 8fe^LT^D-XiR**7 4 CO 

>*#6 0tH ^D-XiR*#l7 4, ^mttCOMg&ffi 
»7 6»tW0-X7 0fe*bT«aS*lT*D, «m 

[0 0 2 2] fcT, £<D^D-X7 0(OfPffltC<t0, 
ff L±tffc!>5 8(Z)T^<0*JEEHH»i:«iaS2 4f*l£ 
CDSjI£#r£^ofl L_htft?>5 8CD±TS>£ff^'r£ 
±5fc#l/fcSnTV>*. *fc, ±E^n-X«*«7 4 
<7>JE«BtCtt±E*ll6»6 4S#af*#a?L8 OftWrt 
^0«SI5fctt±E*l8&#6 4CDii[il6_hTaft*« 
KfSfe»a>Ur:7iJ>f K8 2 3Waof**t6ftW«. 49 

[0 0 2 3] ±ET«««2 8CDWi»a5Ktt^7 

Xv*LCD«iS±fc#W"S'ti:*7*-*XU>y8 

4a*«tt*&n*. s&, jan«sg2 oo«Kc«, lc 
s6t, H«u&^xffi#>^ic*»an&#fli«8 8 

R^miS:r;m2C0ffiS*!lfflI^3 8, 4 0»©»fW4. 
V-f ^ a 3 > tf a-* <fc 0 &S MM 9 0 fc<fc 0 MAS 



#$i¥7 -7 4 2 3 1 

[0024] mz, ^±<D^o\zm^tift±$mmm 

L C D*tRffla«C0jRmxS(07 d-s^-tht?**. 
£1\ ffi«*»2 0©W«fcl»ttfcy-h^>8 6&BB 

amr-Ai 6fc3e»*nfcLCD3HEs*««* 

§§2 0rttefl^LTzn&T««I2 8<B±;£K:ti«3 
T?LCD*«S©4PPI*a*±Kf, «87-2>16*S 

[0025] mmr-^mm^rcmz, &m 

U±tft?>5 8£l$T£tfTfc!>##:6 0£T«B€®2 
8©*!BJ;DTtett«att*fc> LCDlSSttTWi 

ffiT$)^)«S-&2 8<D«Bffl2 8 Afcttt£n*££fc 

[0 0 2 6] *tz, MQ#>7*®W}?Z>Z£\Z&r>® 
»«8 8«^l/T«31«»2 0rt€Jta!5l«fU n-H 
Dy?**»6LC DSS S £$&S§§§ 2 0 rt'xJKAt" 

^IT, ^51^X^3 4, 3 6*»&JJrJEa>*Hl:tf 
X, «AtfCF4 S:^0 2 ^n^n3 0 0 SCCM^ 
»8 5SCCMf^ft»U «l3a«S2 OrtSBfS^JBE 

WAtf 3 5 OmTo r rgSCifirt^o ZVX. 

mnmx-i yfso s c tic* o y^xv^ 

fflOW««««5 2^6K«*«E*T«fM2 8JCB1 
JPbT±^m^2 6 £T3B«ffi2 8 t<DM<D9m£2 4 

mmfcrnms 2 j:rj«»sn5t*ii «A«i5 
0 owiST^^o 

[0 0 2 7] d^cfc^tcLT* XyX^Xy^PXM 

t>mrvrzUb& msiz^hCDmuommxm^ 

»ffTS g CCOXSTtt, LCDS&2 8£T§&mffi2 

<D&m*^mtmQWffi?z>it$>\z, &\x\mv±tf\z 

5fc£^TffL±tftf>5 8^ T»«S2 8&»»f5 

[0 0 2 8] ~rUt>*>, ST, 03^S1CW^ 
^XTffl3l*tjH7f 5 iJ&WSX-fy? 5 0^:^*7 

Tffl««2 8^o]if^saffi<7)BJJn$»foT^5Xvo 

««L/T«131««2 0rt<D9«^X^SJSM±«**» 

[0 0 2 9] S 2te*V»T»«fflX^f yf#R5 

4**>L, »«»4 8&^j|i&*«4 6^LTTeB* 

a-^AM^tf>*^6 ott, ^«fto^n-XiR«« 
7 4, ^<0jB5«5W«fc»W&»»«»7 6^r/^n-X 
7 0 &^ltT»«S2 8i:»atW50T, TfiS« 
®2 8 «ht^0#{Chf>*^6 0t>^^>H«fi:t**. 
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(5) 

7 

tf>*^6 otzmmznzmwwe z.<dt 

[0 0 3 0] ~(D&?\ZLT. ff L_btffc!>5 8&tfT 

»tf 6 8£^bT#ffL±tfK>5 8ft±#Si3\ S4 
>*fr6 O05fcMi:««[«ii-TLCDat«S^ff*#U 

±tf£ e lc dies straws 2 sa^an 

hf>5 8^7;^z^ATMTSi&l:(t LCDS 

[0 0 3 1] T«««2 8SfMrP»» 

»$nTViS<OT, LCDlSSOff LJitfi^CLCD 

LCD*«S Ct3^f?*. 
nT^fcV>*£Ktt, »L/±«fb!>5 8 0ft**Sn$U: 

[0 0 3 2] ^<Oct5tLCDS«S0)#«SMl«!frS 
[0 0 3 3] rO±5trl/T, LCDS&S£>#L±tf 

l ± w & nfc l c dm s <DTjj\zm&y-J* ft«A3 

T#}¥b±tffc!>5 8ftRT;*i**. "T*t> flULtf 
tf > 5 8CD*jifcX»StlT^fcLCDMRS»a:«87 
-AWfcS»«$n*. *LT, S7fcT«2!7-Aft 

2 4 tofrbrntrz zt\z£ vmmmzxDi. c d 
r*««oLCDat«*D-H*nT»s*n*Jitfc 

[0 0 3 4] ^CO^^iC, *S)Omfc*ViTl4, MIS 
^©LCD»££ffL±tftf>5 8fc<kOT«*«2 8 



#B§¥7-~74 2 3 1 

5 

^jc^hltl c Dsa®xa#<ff*T« c i^^it-r 

[0 0 3 5] N, ±B*««l:»t)m «ififflX>fy 
^R5 4S*>KlUTT««*t« l l/±^>5 8ft 
tfefc»«l/fc«tc, X7S/U>^1 4ftKftLTffL 

[0 0 3 6] H4tt±5S©cfc'5tC«ifPi'«)IBi*ft^'ria 

©&Mtt©*ar»6 4<DTa*icRtt&AMtt©Rr»a 

fr54AL ^COaI»afr5 4Aa>«^±^JCffiR$'& 

©H)6aM*5 4BfclcJ:r)a«*nT*D, C©aiM* 
6 4 #±#W£ i:±?apJS»SM- 5 4 A iH«afr 5 4 B 

«a2 8«kfta»W9S«fc5K:fco-0>*. ;r©*S\ 
IftfPWCD pJIftSM- 5 4 A t 5 4 B <hCDffi(DfB«l 
L 1 6 0<7>±>$<hTlfG«$2 8(D_hM££>fW 

<Z>ERL2J;Dt>/h3<R5fe3nT*D, J¥l/±tfbT> 
5 8ft±#**fc«rir, *1\ W»aM-5 4Ai:H«a 
fr54Bt*J»«lbTlf>##6 0«t»«Sn, ^CO 

a, t!>*#: 6 o ©5ta«tL c dsmes ©xmica*r 

afc*5V>Tfci¥ L±WK >5 8<0±#ftlf*T*fca& 
fc, 4 A, 5 4B©'>^<ife-JttU 

X-f s/?*R 5 4 0>HHttffEftM9M9 0 fc«fc 0f?3* 

[0 0 3 7] iO«lt«t*^TB, ffb±^ffcf 

>5 8 tLCDX«Si:<oa*fcfCft5ioTlI»aM-5 4 

AtHjeaM-5 4Btfta»a*Tjfb±tfif>5 8* 

>58 iLCD«RSt39«aj*U&aJCWaH'5 4A, 
5 4Bft&«SirCfcf>'5 Sfta^-rScfc^fcl/Tbcfc 
K coWCIt J: BJKM- 

ffb±^fbf>5 8ft*bTlf6K:atf*©T*©«im 
[0 0 3 8] ^fc, C©*a«lC*ViTf4»±U&«lf 

if u±tf fcr>5 8 tLCD3i*sOTSi«-r*«fei*a 
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(6) 



#^¥7-742 3 1 



10 



<,W£Jt54A, 5 4Btimf&*tZ>#f\Z%$L*tZ>Z.£ 
!C&-B(0rLCD*«Sfc^-H*4*SSlt'ba: 

[0 0 3 9] J^±0D^JfiWtC»oT«T«««2 8\Z? 

yX^^mommmmm^M-r^m^iz^xmrn 
^<Dmm^mm^mr^m^\zhmm^n^<D\t^) 

[0 0 4 0] LCDSfitLtli«MO)t)Wt: 
[0 0 4 1] 

Rtf*<Dmmijmz&n\i, &<D&5\z»nitftRm% 
zzmTzztifi-czz* wmfc<DWL±tf\z9ciLr> 



So 

[04] ftSWBX-f y*fW«tttfcflU±tfK>^ 

[las] ^*<z)ffiagg^^-r«EP««!^@^^So 
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*5Wsp 7-74 2 3 1 
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4SW!¥7 -7 4 2 3 1 
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